Previous experimental and theoretical works
In his analysis of terrestrial magnetic field at European longitudes, Mayaud [1965] Zi and Nielsen [1980, 1982] studied convection at high latitudes using data from STARE (scandinavian twin auroral radar experiment). During quiet magnetic times they found the dawn convection cell to be smaller than the dusk convection cell. This implies the presence of a night to day directed conductivity gradient across the polar cap. It was found that dramatic changes take place in the electric potential distribution when the magnetic activity increases. A simple expansion of the auroral oval, which is known to take place when the kp index increases, was sufficient to explain the observations. It was concluded that a clockwise rotation of the convection pattern occur and that this rotation is associated with an enhancement of the heightintegrated conductivities in the auroral zone. The authors also concluded that the relative intensity of the region 1 and region 2 field aligned currents together with a night to day directed conductivity gradient plays an important role for the convection pattern during magnetic disturbed times.
The good qualitative correspondence found between theory and experiment tends to confirm that the high-latitude electric fields are controlled by the field-aligned current ratio, the night to day gradient of the ionospheric conductivities and the conductivity enhancement within the auroral belt.
The e_xperimental study carried out by Blanc [1978, 
/4. Comparison with theory
Using the empirical values of auroral conductivities found in the previous section and listed in Table I) At an initial time t = 0, a dawn to dusk potential is applied at the polar boundary of the auroral zone) and it is assumed constant in time. In Figures 3a) 3b ) and 3c the broken curves show the theoretical electric field profiles for t = 0) i.e.) before the ring current response to the applied field has been able to partly decouple the middle latitudes from high-latitude convection. From 1300 to I#30 UT auroral currents are consistently increasing and the period could be considered as permanently 
